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Abstractor JP2001335908 

PROBLEM TO BE SOLVED: To provide a gatvannea!ed steel sheet having high strength, ductility and coating adhesion, and its production method. SOLUTION: In this 
gatvannealed steel sheet, the surface of the steel sheet as a base material containing, by mass%. 0.05-0.25% 0, 0.02-2.5% Si. 0.5-3% Mn. 0.03-2% Al and O.OOSO.25% 
Ti and/or 0.0025-0.25% Nb (under condition of 0.5<=Si(%)+AI(%) and 0.005<=Ti(%)+2>« Nb(%)<=0.25) and >=1 vol.% austenitic phase, is coated with the film of 7-1 5% 
Fe content and 0.6-6 p m average grain diameter of ferritic cr^tal grain on the surface of the base material and a second phase in the grain boundary portion are 
developed. 
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(57) im] 

[fm^m m&%x\ c : 0.05-0.25%. si : 0.02- 

2.5 %. Mn: 0.5~3%, Al : 0.03-- 2%t. Ti : 0.00 
5M).25%JDj:tXNb : 0.0025-M).25%c7)ii'-^< i: i-:^r 
Sr^^rL (/c/cL, 0.5^Si (%) +A1 (%) . 
0.005gTi (%) +2xNb (%) gO.25) , Jf- 

mizf^zmm^mmmm>':> # iBffi*5<ktx-eo 
mm. 
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m^m ] n&%x\ c : o.o5%vxto.25%ar. s 

i : 0.02%a± 2.5%aT. Mn : 0.5%UUi 3%OT, A 
1 : Q.03%a±. 2%\i[Tt. Ti : 0.005%m-h0.25%W 
Tfcil/T^b : 0.0025%UiUb0.25%OTiOii'-^< t 

T, S3t)^'0.01%OT, N*J0.01%OTt\ 

r-f^ hffl5rf!|sm%-C'l%m±^*-ri.««il^<7)^® 

mc07xy^ hm^B^(7y¥mim^ O.bum l^Xt bum 

^hTim^comi}^9o%i:xfX'h6 .i t mmtt 

O.S^Si (%) +A1 (%) ® 

O.OOS^Ti (%) +2XNb (%) gO.25 ® 
fzfzt. Si (%) . Al (%) . Ti (%) fcitXNb (%) 
{i. -eiifiiSi, AK Tifcj;V"Nbcoii4i-t-^« (MS. 

%) ^mm-^. m^mizmzMi)^'^^m^<r) 
■.^^mms.i^i^'^mnmmizts^-^x.m 
mm^t Ltdk^<m.\.zmh^-m^^mth^^ 

[iS*JS2] «»%-C'. C : 0.05%l^Xh0.25%OT. S 
i : 0.02%J.:l± 2.5%mT. Mn : 0.5%m± 3%feIT. A 
1 : 0.03%ia± 2%WTi:, Ti : 0.005%liLli0.25%I.:l 
TfcJ:l/"Nb : 0.0025%lU±0.25%OT^O^-'5r< i: i-:^ 
it!^thtt{,i,z. Ti£(D5ei3J:U'0^5:ilJg.L. ^ 

T. s*<o.oi%i.:iT. iim.(i\%\iiTX'hh^K%^ 

tfz\t-m)±mmmwL^:mt mz. 
mi%^x"fmmm^mt. ms^xmtmm%^ 

X' 780°aXh 870°COTc7)iajgtC#iaL. ^C^'^T' 350°C 

- ^x:tx'mL, ::(o^mmx'2omxkmtt 
iz^^mm^'ff o^t ^nwLbtm^ 1 tiEm<o 

looon 

\mi<mthmi%m ^mM. %^x'ii--^m. 
\,zmx. \.-h-^i^%Mt^-^%mi<^^m<r>wmizmi 
fz^Mtm^^^->%m.. ii}^\f^<mmmzWi 
■ri.. 

[0002] 

(nmmm^zii \ ^x \m^^^ -> % mmfi^mzm^ 
[ 0 0 0 3 1 z.fih(nm(kmviii\y(.\t. 'm 



[00041 ^(mmzn\^x . mm- 5- 7088&^^ 
m,zih^i\.hi.o\z. Si. Ai5:ji«»L. m\,zTm 

ruxmm<^ixixiimm-s^iimmimmtix 

[0 0 0 51 ::<7)Xoi,z. i^^T*»ojDXi4t=m^ 

mAm^^ti. m^zmmmiiumf^mttbLxii. 

§ ^> , mm^tm < . mm^iz m.x v ^ i 
s^tii. ^(Tyfzib. m^mTt^-:>taxmzmtitzmu 
^m^tLx. ztuz^^itimm^nb-^^^muzti 

[ 0 0 0 6 ] mmm^nb-y mma. mmt: 

mm^i^Lfz^. tfzum^m'^hi'iz^ m^im 
mmmtfziimt'&mm^'^Ti'm.L. mtmrnc^u 
-^;yx*>4>^^3i7ctt#fflm4't'^L. mm 
t:if)^^&mnmx'}%&LxmmMmi>zimtiz 
t^zxmm^tih. 

[0007] ^^immM$^ibr>^mmii. zmms. 

'^mzmm^x- 500- eoo-cm 
mis^x' ^-^fprninmixpe-in^^^-y^^m^m 

^^^th:itl,zj:mm^ti^. i^^t'&mi. FetZn 

^(Dijmx'imtthzbmLK. ttz. z<Dfmi: 

[ooo8]<i<7)j:o Kc-^^itmrnM^i^^ ^ mucom 
^ttx. mmmm'^ 5- lom^m^ztm^tih 

[0009] <i<7)^ii?r^{i, m.i^mi&i&^ -y t'y 
m^^im^ii. nm'f-io- %%A^'jimzim^ti^x 

diz. m^^n^i%X^-t^ZbizXlTy:^-^mz 

X'^x&mm^t:\^±^itiztf}^mx'$)i>, 

t(DRm) i}^L<99mtixm^(r>in(/)i^tfim(> 
m^mtittxm^^fz. m^mx'i}^-:>mmzmii. m^^ 
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[0011] 

Lxmtz. m^mx'fi^'ommz^ix. tt^i^mmm 
mzmtz-^^imm^i'^i^'^tmu. iiXif^<Dmt 
ijmimt^zt^:BmtLx\>^^. 

[00 12] 

&e^^jkm) ^ztm^tiis-u M^oM-^mMizxim^t 
X . ^ tnz-k^itmsm^i^ ^^mimt. mm 
-m^-tt^j:^^m^mmb u^m^izit^x^mmmii. 
t,z. ^(>i.zTit.rziim^^^^-^f'im^m^t ttfflv^ 
mx'h^^ttimmuz. -r'5r^*>. i<7)Ti^f^{iNb§: 
m^thm<7)i&^X'(Dmm't . 450''cm± 55o°ci;itt' 

Tie ( 1 ) co^±immM^i>!f>'^-^mwi. hxr/ 
(2) ff)^<r>m^1j'Mzhl. 

( 1 ) 9M%X\ C : 0.05%m:0.25%mT. Si : 0.02 

%liUb 2.5%OT, Mn : 0.5%tJLh 3%OT, Al : 0.03 
%1U± 2%lUTt. Ti : 0.005%l.Xh0.25%OTfcJ:l/ 
Nb : 0.0025%tUi0.25%OTcOii'^^< t t-lj^-^^t 

xxpfUM^^^j: 0 . T^nm^iopm. o4OT. s m 

0\%aT. Nt^.O\%VXTX\ ^-Xr-t-f hffi 
$:f^%t'l%m±^^-ri.«*?S3«<0^Bl;. Fe^:& 

mitt. z(7)ib^^&mT<om^mumm(oy x 7 

-o^mtmix ^^mm^^zmz.m<^-t^TMi 
^m<r>mi}^9o%aTX'$> h ^^itmnm!^^ -y^m 

[00 13] 

0.5gSi (%) +AI (%) (D 
0.005gTi (%) +2xNb (%) gO.25 O 
/C^it. Si (%) , Al (%) . Ti (%) fccfcyUb (%) 
^ilWi. Al. Tifeiimc^iitf-Sf^rS («S 

%) ^mth, 

^mmi>zmzistmE^mmitmj -^m 



^cownznthm-mti<^^m-^n^(^^(^itm 

( 2 ) nM%X\ C : 0.05%liLh0.25%lilT. Si : 0.02 
%liLh 2.5%OT. Mn : 0.5%JiUi 3%OT. Al : 0.03 
%i;Lh 2%aTb. Ti : 0.005%ljUi0.25%y.Ti3j:t/ 
Nb : 0.0025%m±0.25%mT<7)iJ'-'Sr< t-:fr5:-ir^r-t 

oi%WT. Nm.o\%aTxhm^EMmttdii%m 

± 870"CmTiOagt;:#?aL. J^V^t' 350r- 550'C^ 

T-?^a]t. zcD'm.m.mx2QmM.m iis.i^x'<7)^ 
v\ $ii>{c^'fW!raS:ff a±i2 ( 1 ) tieai^-^-ft 

^ hm^Bnco>!b'o^&mbmtxi^^m(r>^^(r>w-i^ 

[00 14] ^/c, N 

icfe^ofcgPtji-^v^o. ititiir>x. ^m^3^izm~m 
nmzr^'^xm-mti^^Lx\i^mm\'^o, 

[00 1 5] 

'>^mmi5xv=^<^mi^ijmi>z-:>\.^xmmi>zmmti> . 

C : 0.05%tLhO.25%OT 

g^7C^t\ «$jOC-^W**^0.05%J:0ffiv^i:^-x 
^-Xr-^-f bffl?r«c«%t:'l%UUi-^^-ri»S9^$?ii 

■iti. ^ h J; "o^^^zmmmi-mh z b im^x:. 
c^-Mmnm&im.-yim.^^mhk.x:%m:\ih 

hifi, nmzW&ifi^itL. ^lwt^5&<4tl.. L 
^c**-5-C. ^«OC-t^«{i0.05%mi0.25%l.:lTi:S 

^cfttcti. C#^f*/?JO. 08%m:0. 15%OTtc^:l> J: 9 
Si :0.02%tiLh 2.5%WT 

Si{i7X7^ hfflcOftjS^SrliiD^-lt^CltlliO, ^ 



!(4)' 001-335908 (P2001-33590 8A) 



Lfzif-^X. Si-i-W«(i0.02%tLh 2.5%OT^^ 
^"^h^t^^^mhk.. Si^^ftS:0.02%UUi 0.7% 

[ 0 0 1 6 ] , f^^i. Ai tsi b mm.m-m^^^ 

kifiX'tt. ^<7)tii^l,zli. CSi (%) +A1 (%) 3 
0. 5a±l,z^j:h Xoiz. t^j:hhmi(7)(Di(:mW^^ti 

^ J; 0 izm^co-^^m^wmth^tti^tii^t^h. 

Mn: 0.5%liLh 3%lilT 

#1- s <or\ 0. 5%m± 2. 5%OT i: -r -s. (r>mt I 

v\ 

Al : 0.03%lJLh 2%VXT 

Al{iSifc|5imtC7x^^ hffl^«sS$S:tiJP$-tf^ii: 
T^>l., L*>L.. #W**^'0.03%*}i-r'{i'e<7)f^fflS&m 

tl^-yX. Alc7)-g-:tl:{i0.03%ah 2%aT bm.-t^. 

xm^<^^^^m$cMtxm:r^±i}^(>. 0.1% 

tc, CSi (%) +A1 (%) ] *i 0.5m±tC'5rl><J:dtc. 
Al fcSicO-^Wft^PS-ri. C: i: i}^'£^X'hh. 
Ti : 0.005%lJLh0.25%iaT 
Nb : 0.0025%JjLh0.25%OT 

Ti t5 i ^•f f6]± § ^1. f^ffl ^ W 

miht. TiC5&J4jSLTi0*5@<liifl:L^<5r 

0, mtLxmrni^'^^-th. Ltzif->x. rxcn^^ 

t 0 01 7 ] Nb^^OV^•C^. •&*ft*<0.0025%*}1fCii 



^-r<^r'g>, Lfzt^-^X. lihcr,-t^M.m.0025%a±.0. 

t. o.oo25%\:j±o.03%];rfttimmiU\ =5: 
fc, Ti^NbcoM:^r^-ir^$-ti:SJi^{i. CTi (%) +2 
xNb (%) :i 0.005%JiUi0.25%JaT. t^j:tXd 

i:. mti^mitt'^K^j:^, Tu mi:^ti^tiJmi>z^ 

CTi (%) +2XNb (%) D 0.005Jii±0.06%Ja 

Tt^j:^Xo^zi-lcr,mtt\'\ 

[0 0 18] Ti. Hh^t^^-thzkiizx'o&mmmii 

[0019] ff^t/icj: a iz. -^^immm^^^-^ 
ummt ixmrn-^Ti-^ h^^^tim^^m 

^immco^.(r)n^Kiititim t < mi^tixn^co 

ln(7)i%Xtm{^tilZbl,ZXhh<7)Thl. tt-L. T 
i. Nb^-^l-^-tirSt. ±fc LT7x7-f h^^BficOfi 
mzTiC^ NbC^h>'^t. f4^3£#cOCiil^*>ffiT 
-rs. ^WiTi. Nb3!)i^p$^iTV^J5rV^^ 

t3ib'^T^TM14t-^rl>« ttz. TiC, NbCJimzffi** 

mzr^ o r i. mz-mtmi i,z-!^m^tirzm^x'^ 

[0 020] ^t^\,z. ^<7^iio^j:Mn^zi5\^X\i. Wt 

mmm^zii\iihmsrc'(r)W^(r)m.. si^su^tcsi^Mn 
twmt LxmMt<zm.\tL. %mmwz\iz.ixh<m 

lizX^xmm^tihfz^. S^3£iF-C'{4ft-3#?§*c7)Ai 

^^izm-i^mx-nnt^-o % &m<^^mm\mwfi^T 
^±\mmm.(r>imw^x'(r>w.mmm<^j:'o . 
m-t%it](r>umm\,zi.hm{h. ttz\i. i&^mn<r) 

J: 9 t ifi'mX'h h . 

P : 0.04%mT 

(4 0.012%tlTT'$)S, ™4^t^;«^L^V^A^, -g-^ 
fiS- 0. 005%*}llcpg L J: 9 i: -mtf SSit 3 h 
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S :0.01%lilT 
N :0.01%OT 

m>T-imt Lx^mmzm^^z-t^^tLhimxh 

•C\ N^^r»c7)±|5g5:0.01%i:^^|., ™±#(c« 

13. m%x\%n±.<m^i:-^'ri-^ h^^tsm^ 
^^Lx\^h^tti^'mxhh. Mt. ^v>®tt^# 

l./v:a6T\ Caji.{i\ 5l5l5i§Ts A^'590MPaSJgt'{i. W 
15g^ $ ^390MPaa±790MPaJ.:jlTSJg ttht.^ 

iz. ±.ii<7)mmmzmwj:m7tmmm^m^ t t>z 
xm^hztt^x^i. 

[002 1]^*i, ;iZX'\>^dm'S^-^Ti-^ h<0^ 

i£»{4. aT(^xoi,zxummzx'om^^tLhmx$) 

>f MfO (220)ffiioj:lX7x5^ hffliT) (211)®<7)-eii 

%) ti-h, tti. B\m^$Ts mX/WlfEl {4. JI 
S Z 220UzM^^tll5^^m'0Mm)nlzXm^^il 

Mimtimm<r>±t,zif)^^&m^^i'hfmxhh^. 

^ tT90%OT-C'^)-S. ^ t ifimXhh . 

fco. Ltiifi^x. i^mti^mx'huimmm. 



S*ic:o±|3BS:i@;cT:^#<^rl.i:. 1^1^1-1.7x7^ 

vm^Bn.(7^m-m\.zw.zMm<ts:'o . &mmm^^ 
^7x7-f hm^B^ico^mmi^Tmii o.eum xh 

^, UvlT&ioT. i6-5#SllT^^#ff^ffi(07x7^ h 

i[imm^±ticr>mm^-thi><Dx$>tni. mytmrn 

[0023] =5rt>. 7x7-^ b^B^H^^^^J^^SoaSS 
eS^7):;c#$t3jsStT^m^»^ ( SEM) s 

m. tfziiTmm'^mmm (tem) ^tcioa^-?^ 

Slii:g^t-CV^|,7x7^ h^^&co:g$^aastT¥ 

i^m^Sibhzkizx Off a, ss*^ 2//m m 

2Mm mt^^tiim^ii. loooo^jiLt 
(OTEmmmAzx *)mt<y^y^ m^nn ( muLt 

7x7'f h^^Bnco^mm^bi-tmxw tfz. 
% ^mt^Lx^^h'm-m^z'mzMif^'fh'mc^ 
m4f^^\izn\^x'^%mxhh^>ih'th<^\t. 

\iZ-o\^X\m\,z'm.\.ts:\^iiK C-^^r«OTRS$:0.05% 

mt:m.-r^m^. miEmzMtf^^Lx\.^m^it 
coimii^Bi^^mx. mm^(0B:mi,(^i:^mth 

7x7>f b^afei0Ti^SflOaS^C0Ji^t|S|«l3. 

$tcE^tTSEMM^, ^/i{4TEMTO:cl;0A6o# 

$r4ajsL. wm<7)Mmttfz^^i,zm-^m-m^ 
mzffltoii;^*^ inj!dkmx'htiim~mi}^^^t 

^im^m!h'>mmzi3\>yxii.. ^hiz. j^o^s 

M+c7)Fe^:g-a*i 7%ai.\5%aTxhh^tt^'mx 

vWfm--thtz^. mm:, mm:, yu-^ym 
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[00 24] tt. mmmii. ±^Lt^^t^m^m 
[0025] ±mmwnzit. mm. mm^j:b'<7) 

X'<r>nmmts:}£ . mnmrntix^.^hi^m^mmtti 

[0026] ^^m:mw<m^mmMmMi^-> 
^wlm {cglm) x'wmitLfzm. yjo^Ms-r 
h^M. mmm<^m'^^mm^^xLto<Dx\ u 
m'-^mh^tt-^mx'hh. ttz. e^mitcgl 

[0027] <xi^T\ mmimmm%^x'^m\m>m 

^^^fflLTtiv^ tan. S«i^«c0SitAlc7)-^lt^W 

^mmwaM.x:mMm^m\x. ^(^mmjm 

ixtt^5iffi-rs±T1fftLv\ Z.a^t%<^Wm.\\M.)i 
LTti, mm. Si-irWl:*^ 0.2%lilT, 1 
%OTT-{i, 0.2g/m2JiLht'^)ix{f+:}i-a6o #^fg-C'J) 
I.. iTt. Si^^-M*< 0.2%?:@i.^*\ Al^:t»*^' 1 

[00 28] ggi/^T. S7C^#fi3!!ia2:ffo, COjag 
ik$^=Pg■fl.:^v:i^^2'i^^^r^!ra•C, ^-f^ 780-CULt 
+5}--XTt'f hffii02fflS^h-ri.fv:a^l2{i. Aci 

«*JiLhAc3 ^'^MT(r>iMMmmxi}\m-h'm 

[0029] -ec^f^, 350°C~ CO 
-X^i-^Vm<^i-^Vmz^^^tj:tiity^ c<n 

mmk^^^hfz^x:hh . wms^if ^mc^m 
5r-;^Tt^ hn'i>izc{:+^wm^^^tiib<7)'£<m^ 



[0030] frlEi?) 780'CVXt STO'COTOSJ^*^/^ 3 

sor- sso'ccoag^ii^ X'cr><%&i,zi5 V , yocc t 

X'^Wi^-fh^ttimtL^K ttz. imc-b^h 350°C 
- 550°Cc7)iaig^J^/\c7)/^a(i50'C/sgJg(O^tlTa 

[ 0 0 3 1 ] 'SrtJ. Hl^cOCGLiSiitfC'tiiieo^^a 

780°c*»/b2(rc/sT' ^m:tx^mm.mz}^^^ix 
tzPmx'^ . mm-^r-t^ v sr i xm^iizmmth 

[0032] ^-^^^mjcnimimimmmm^^x' 
(DmzM<r>mm^yMhfzifyi.zi,t. m&mm<m. 

ttt<7)timti^\ zcD^f^rx-m^mumm^M 
it^'^it. ^mmx'<^mw±t'^i-< . mmm 
x'coc(r,mmt<^ < ^1. fca^nzffiiM;^ < < 

$ijti.:^-a*^'$> 0 , m-m^^tmntt^^^^mx-m 

[0033] igV^T, ?iilffilSa6-^S«S:ff a . Z</) 

imamknhtix^^^ifmizmtxnuiXK. 

^?Scfi^AlzijS{i0.08%~0.16%ME, a6o^?§?a{4 4 
40°c~ 480°c^h-rix(fJ;v\ *^-5#jngm. 

[0034] ^M(sm\t. mm^fz)^ a 

li4'c7)Fe^*«*>' 7%l:Lhl5%mTlc=5r?.J; aic^ra, 
^^»S{4. ii^. 48orw± eoo'CJMTtlt^S^i 
I.Ci:*>'^v^. L*»L. %m:^ML^'±fz^. ^j— 

^< SEtt^#l.^v:i6lc(4. 520-a:JlTcoffiiaMJ^ 

x:^Mcfh^tff^^±u^. tfz. -^^immco^m 
^mi^^fzMzii, Awcu}±<7)i§^mx'<7)'^^imm 

^tsmmimtLxm\'^fzib-o^mm\ m^^x-i)- 
-:>mmz^ti. tt-hikmmmiti,zmtix^^h. cm 

-5 # ^^^(4 . :^%m<r>1jmizj: 0 m^^z^-ti> C 
[0035] 

ixl:.^ffiE*iJ:l/?^fgffS^5SL.Tli$1.2oHn c7)^M 

mtnLxmimtu ztihm^miz. mm> 
'i'tfzimmnw^'^X' 55(rcst:'i5°c/sX'#st. -e 



!(7^ 001-335908 (P200 1-33590 8A) 



m 1 









c 


P 


Bn.. 


Ol 




T ; 
1 1 


ND 


CM 1 i 1 

so 1 . Al 


IN 


Qi<4-QAl k\ 

^ 1 ^SO 1 . ■ . 1 




A 

M. 


0. 15 


0. 012 


1. 20 


A AO 


A AAO 


U. UUb 


T»» 

ir 


1 

1 . ov 


A AftO 


i 

1 . k>Z 




rj 


0. 15 


0. 012 


1. 20 


0, 02 


A AAQ 


U. U4U 


1 r 


1 c^A 
1 . 3U 


A nn9 


1 k9 




Vf 


0- 12 


0. 010 


1. 21 


0. 20 


0. 008, 


A 4 AA 
U. iUU 


ir 




A hA'!> 


1 kA 


U. IUU 


rx 
L/ 


0. It 


0. 013 


1. 50 


0. 50 


A AAC 


1 r 


A AAOC 


1 AO 


A HAC 


1 k9 


U. Vm/9 


C. 


0. 18 


0. 010 


1. 20 


0. 50 


A AAi. 


1 r 


U. UUo 


1 . Uo 


A AAQ 
U. UUo 


1 

1 . 00 


A Ain 

U. U lU 


c 
r 


0. 14 


0. 010 


1. 20 


A CA 

0. 50 


A AAC 


1 r 


A nic 
U. Ui9 


1 . \}q 


A nA9 

U. UUo 


1 KO 

1. 90 


A A^A 
V. VWU 






V. Wo 








□ 010 


0. 010 


1. 00 


0. 004 


1. 


0. 030 


H 


0.13 


0. 008 


1.20 


0. 55 


0.005 


0. 020 


0. 090 


1.00 


0.004 


1.55 


0. 060 


I 


0.13 


0 008 


1.20 


0. 55 


0.005 


0. 010 


0. 040 


1.00 


0.004 


l.S>5 


0. 090 


J 


0. 90 


0. 010 


2.00 


0. 43 


0. 003 


0. 050 


0. OBO 


0. 10 


0.005 


0.53 


0.170 


K 


0. 08 


0. 025 


1.70 


0.45 


0. 005 


0. 020 


0. 040 


1.55 


0.005 


2.00 


0.100 


L 


0. 70 


0.090 


2.00 


0. 85 


0. 003 


0.020 


0. 085 


0.03 


0.005 


0.88 


0.190 


M 


0. 08 


0. 035 


1.70 


1.35 


0. 005 


0 040 


0.170 


0.40 


0.005 


1. /5 


0.280 


N 


6.15 


0.008 


1.00 


0. 07 


0. 005 


Tr 


Tr 


0.03 


0. 004 


0.05 


Tr 


0 


0. 05 


o.oto 


0. 80 


0.20 


0. 005 


0. O03 


Tr 


0-5O 


0. 004 


0. 70 


0 0030 


P 


0. 08 


0. 020 


0. 80 


1.50 


0.005 


Tr 


0 0020 


0.50 


0.004 


2.00 


0 O04O 


Q 


0. 08 


0. 055 


0.80 


1.50 


0.005 


0. 001 


0.0010 


0.50 


0. 004 


2.00 


0.0030 



Tr :0.001^« 



[1121 



& 2 









No. 


m 


























1 


A 


780'tJ5<30s - 480^x305 


25 


-50 


7 


A 


820^10x405 — 480"Cx30s 


50 


-20 


3 


A 


850*Cx60s — 500*0 X 30s 


50 


-25 


4 


B 


800^ X 30s - 520''Cx30s 


50 


-60 


5 


C 


820^^: X 30s — 460^*0 x 30s 


45 


-60 


6 


D 


820''Cx20s — 480°Cx40s 


30 


-50 


7 


E 


820t:x30s — 480"'Cx20s 


20 


-55 


8 


K 


850'^x60s — 480'Cx30s 


45 


-35 


9 




780'^ X 30s — 520^ X 30s 


50 


-25 


10 


G 


780't:x30s 480t:x40s 


45 


-20 


11 




820^^: X 30s ^ 480t; x 60s 


25 


-30 


1.2. 


H 


^aa^Cx fUh, — WlXixTil^ 


40 


-45 


13 


H 


840"Cx30s — 460*^x305 


45 


-40 


14 


H 


820^ X 20s - 48O't:x30s 


40 


-50 


15 


I 


800*=cx30s 450tJx30s 


45 


-20 


16 


I 


850"Cx30s — 44O't:x30s 


40 


-25 


17 


J 


820^Cx30s - 480t:x50s 


40 


-50 


18 


K 


820"^ X 30s — 480"^ x 30s 


40 


-55 


19 


L 


820**Cx30s — 480^ X 30s 


40 


-45 


20 


M 


820^ X 30s — 480^ x 30s 


50 


-45 


21 


N 


790^ X 30s — 58O't;x30s 


20 


-45 


22 




82O't)x60s — 56O^x30s 


25 


-50 


23 


P 


830^ X 30s - 500tJx20s 


20 


"65 


24 


Q 


850^ X 60s — 650*t:x60s 


20 


-60 


25 


P 


8OO''Cx60s — 520*^x60$ 


20 


-55 


26 


A 


850^x60005 — 420t:x20s 


20 


-70 


27 


A 


880'tx20s — 500%x20s 


20 


-60 



imii 4eQx:tbtz. ^immn. y>o§«iaoii 
Ik. i^^^\^—!^m'^muB^i:mmix'i7r>ti. ^ 
<7)X oiizixmtif<i'^itmmsi&if)'>mmiz-^\'^ 



mm. m^m^zm-m^^tm^-mmziii 



!(8) '0 0 1-335908 ( P 2 0 0 1 - 3 3 5 9 0 8 A) 



3%<?):^-f:?-/H3j;0x-y^yi/S:tfv\ SEM 

\^m^^m(y--2mi,z-:>\,^xf^~n<r>m^t:m^ i 

^v^^i^tL. \uB liLtxhtiim-mt^^-thn 
^ttx^'yyht. mm<r>nwik. Ltzm.^<^mzm 
im^im. n^m^z'^~i^ifim'fhn.^<r)m 

'e(7)gl5^tctg»^j (Hf yXrJ'-^E 6 9 7 3) ^r^^liL 

fzm. mm¥x i80'cx2o^o3!(ia^fctf«L7t, 
^fc, mm\.z\,t. ^m?i.^m^thtz)^i,z^i!^m^ 

[0037] m^k<^mi^i . m.-2ffcx ^i^xh 



oitz^mL. mL^z^\mmi.i'<i'oxmmmff^^w.^: 
m^L. ^<mf^^ mttxMzmhmnicMX' 
mL. TtK^mm^zx r^->tz, 

[0038] 

@ : miizm (ffli*ib$T'80%m±) 

O : m (ffim$T'65%J.Xli80%*??|) 
A : (ffim*-C55%W±65*)i) 

X : {mwMx^bxm) 

^mt. MzMmimi^')ymwmm{B^j-^- 

fl-vA v-'y/ttMPB-LBOSO, 3~ 7g/m2 ) f^a 

80. -ft«fi20/xiD ) tcJ:l>TM0-*4'M0 (Mffi'^-f>' 
hS8TP-37 /#3ifa35-40/ini ) ^±M0 (HHB^^y 

bttSS^^^6000/-ft«l:35~40//ni ) c7)3 3-hM^^ 

[0039] 'i^iotltz^^m: -'iffC\,Z)^Wm\^. 
^y^u:^-9-^^y>^XiV=> A 5001tcffiS$iiSiIK 
ffl#S100g^S^ (y-vE) 1.98X105 Pa (2.0kg/ 
cni2). ^gl^lOOMSOkiii/hcT)^^!^-^*^!?-!^. 

io*^i^iosa^*<7)^i^ii (^i^ffjitg) ^m^. Tie^o 

[0040] 

© : ^\>zm {^mmm 3.0mm*)l) 
O : %^ {^mWi^if 3.0iniii:>l± 4. Omni*)!) 
A : {^m\W^if 4.0iiiniUUi 5. Oiiim*)1l ) 

X : (^l^KlillS*^ S.OmmiSlJi) 
i!l^mS:^3fc*-r. ts:ii. ^3<^ rfpfij coffiIcO 

<7)ffiitz@Ep (!Rp{3^if ) , OEP (^iif) . AEP 
^) . t^dixp (^^) t'^L. P^l.i^{±, 
»'^:^<7)fffiS- r|g.^|p«j ioffl^oep, AEP. ^;t:{ix 

[004 1] 
[^31 



!(9)f 001-335908 (P200 1-33590 8A) 



nv. 






■T^'Ky -tilts 


Tr Utiiw 

A^ti 


it) 


f?t' 
dm) 






i'-ivfy lis 








STUB 


T S 


f 1 


1 
1 


A 
A 


in n 


R n 


fin 


/5 


2. 9 


V 


f^on 
yyu 


•it 








«) 
c 


A 




9. O 


fin 


80 


2. 5 


in 

1 V 


dod 


JO 








J 


A 


19. u 


9. O 


fin 


SO 


2. 5 


1 9 


Dl9 


9C 








A 


B 


y. u 


O. 0 


7n 

lU 


/n 


3 2 


tn 


cnQ 
dUo 


99 


KJ 






c 


C 


in 0 


1 n 


fin 


82 


2. 3 


Q 
G 




99 








£ 

g 


rk 
L> 


a 

a. u 




/9 


/8 

tv 


3 1 


C 

9 


9yy 


04 




r\ 
\J 




/ 


E 


lU. U 


»l. V 


7n 




2. 8 


9 


0 lo 


9fl 
£0 




<S) 




Q 

o 




o. U 


0 


fin 


85 


2. 2 


iv 


CI Q 
DlO 


99 








0 




0 

a. u 


P 
0. c 


so 


88 


2. 0 


1 1 


bib 


*>0 
0£ 








10 


G 


0 n 

9. u 


«}. 3 






2. 1 


o 


DDU 


99 








1 1 


G 


m n 
lU. u 


9 


AR 
49 


oo 


2. 0 


9 


9911 


9A 
04 








\L 


H 


in n 
Iv. u 


^. i. 


fin 


88 


2. 2 


a 
0 


i;on 


00 








1 1 
IJ 


LJ 

M 


Q n 


0 a 

C v 






2. 0 


0 
0 


buu 


99 
00 








lit 
14 


H 


19 

IZ. D 


1 <\ 

1 . 9 


9y 




2 0 

fm, V 


Q 
O 


f!in 


9C 
09 








lb 


I 


in R 
lU. D 


n fi 


in 

oU 


95 


2 0 


Q 
O 


ObU 


00 








16 


I 


in K 

lU. 9 


n R 




99 


2 0 


g 
0 




9R 
09 








1 / 


J 


y. 3 


1 n 


Rn 

9U 


on 


2. 2 


o 
0 




9t 
09 








1 0 
10 


K 


y. 9 


n fi 


9U 


Qn 


? 9 


p 


620 


35 








1Q 


L 


y. 9 






09 


2. 0 


8 


550 


38 








20 


M 


9. 0 


1.2 


50 


85 


2.2 


10 


600 


32 


© 


© 




21 


N 


10.0 


&.0 


92 


bO 


8.0 


0.8 


623 


n 


X 


X 


X 


2? 


O 


9.0 


7.5 


95 


bO 


7.8 


0.8 


583 


n 


X 


X 


X 


23 


P 


10.0 


7.0 


98 


45 


7.5 


2 


590 


?.8 


X 


X 


X 


24 


Q 


10.0 


6.5 


95 


60 


4.2 


4 


580 


n 


A 


A 


A 


2b 


P 


9.0 


6.8 


9? 


62 


4.5 


3 


580 


28 


A 


A 


A 


26 


A 


10.0 


6.5 


90 


65 


4.2 


4 


610 


29 


0 


A 


A 


2/ 


A 


10.0 


5.8 


92 


62 


3.8 


4 


610 


29 


A 


O 


A 



[0042] 



[HI] mmmm^\mmLX'm^tzmm^<r)^^ 

^^i^-^mX'. (a)ti±iSS. (b){SBrffillffc 
[^?-^coiJiHj] 

1 : -^^-fi:?! Mffiitti^ -o^mm. 
2:wm 



[HI] 



(a) 



(b) 



^ 



(5i)int.ci.7 iigiiie-^ 

C2 3C 2/28 
2/40 



F I 

C23C 2/28 
2/40 



(a on 0 1-3 3,5 9 08 (P20 0 1-3 35908A) 



(72)m^ .F:?-A(##) 4K027 AA02 AA05 AA22 AB07 AB09 

i^miM^^mtmATB 5#33-f- AB28 AB42 AC12 ACT3 AEll 

ttS^SX^^^ai^ AE12 AE21 AE27 

4K037 EAOl EA05 EA06 EA15 EA16 
EA18 EA19 EA25 EA27 EA28 
EA31 FJ05 FJ06 FK08 GA05 



